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(54) Fuel-storing device 

(57) The invention relates to a device for storing fuel 
in an engine-powered transport means (1 ; V), compris- 
ing at least one closed construction element (4, 5, 6, 7; 
1 1 ) which is incorporated as an integral part of the body 
or chassis structure (3; 3') of the transport means (1 ; V). 



The invention is characterized in that the said closed 
construction element (4, 5, 6, 7; 11), moreover, is ar- 
ranged as a storage unit for the said fuel. As a result of 
the invention, an improved fuel storage unit is provided 
for, in particular, hydrogen-gas-powered motor vehicles. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a fuel-storing 
device, according to the preamble to subsequent claim 
1 , The invention is intended to be used for storing gas- 
eous fuels for transport means, expediently in the form 
of motor vehicles such as, for example, passenger cars. 
The invention also relates to a transport means com- 
prising such a device, according to subsequent claim 8. 

PRIOR ART 

[0002] In connection with engine-powered transport 
means, for example cars, aeroplanes and rockets, there 
is a general requirement for safe, effective and econom- 
ical storage of engine fuel. 

[0003] As far as combustion-engine-powered vehi- 
cles are concerned, for example in the form of passen- 
ger cars, it has in recent years become increasingly de- 
sirable to use engines which are powered with alterna- 
tive types of fuel compared with those used in current 
conventional petrol and diesel-powered engines. As an 
example can be cited engines which are powered by 
natural gas, alcohol-based fuels (methanol or ethanol) 
or hydrogen gas. The reason for the adoption of new 
fuels is partly that the earth's reserves of fossil fuels are 
thought to be limited and also the growing public opinion 
and increasingly tough legislation in favour of environ- 
mentally friendly engine fuels and vehicles. 
K^flffil^lijP^yiis^ 
cfrogen gas can be used as fuel for engine-powered ve- 
hicles and that an engine system of this kind then rep- 
resents a suitable alternative to a conventional petrol- 
powered or diesel-powered combustion engine. The 
reason why hydrogen gas is suitable as fuel is primarily 
that it can be produced using, for example, solar energy. 
Moreover, hydrogen gas is burnt without carbon dioxide 
(C0 2 ) being generated, which is an advantage, since 
generation of carbon dioxide (for example through burn- 
ing of fossil fuels) is thought to contribute to the so-called 
greenhouse effect. 

[0005] Where hydrogen is used as fuel in connection 
with motor vehicles, there are certain problems, above 
all concerning the difficulty of achieving a storage sys- 
tem on board a vehicle which works in practice. Accord- 
ing to the prior art, various types of containers for hy- 
drogen are used in vehicles which is then stored either 
in gaseous form, in liquid form, bound in metal hydrides 
or absorbed in carbon. 

[0006] Where hydrogen is stored in gaseous form, ac- 
cording to the prior art, a very high storage pressure is 
required, more precisely a pressure which is of the order 
of magnitude of 300 bar. This means a relatively high 
weight and cubic capacity for the storage tanks which 
are used. Moreover, such a system constitutes a safety 
risk in connection with, for example, passenger cars. 



[0007] When hydrogen is stored in liquid form, a very 
low temperature is required to be maintained during 
storage. This calls for costly cooling systems, which is 
a disadvantage. An advantage of storing hydrogen in 

5 liquid form is however that the vehicle in question ac- 
quires a relatively long range of travel. 
[0008] When hydrogen is stored in a metal hydride 
system, in which the hydrogen molecules are bound in 
a metal hydride structure and are released upon heat- 

10 ing, a storage system is also required which is relatively 
heavy. In addition, devices are required for heating the 
said metal hydride structure to enable the hydrogen 
thereby to be liberated. 

[0009] When hydrogen absorbed in carbon is stored, 
is a very low storage temperature is required for the hy- 
drogen to enable it to be bound to carbon. According to 
what has been stated above, this is a disadvantage. 
[0010] It can further be- established that previously 
known systems which are based on hydrogen-powered 
20 fuel cells lead to difficulties in connection with tubings, 
connections to and distribution within the fuel cells, 
which difficulties are hard to solve from the leakage, 
flow, collision and safety aspects. Moreover, previously 
known hydrogen gas containers have been space-con- 
25 suming, expensive, temperature-sensitive or heavy and 
difficult to place in the vehicle in question. 
[001 1] In patent document US 5653951 , a system is 
described for storing hydrogen gas in so-called nanos- 
tructures, i.e. microstructures which are constructed as 
30 a matrix of graphite laminae having dimensions which 
are tailored to the acceptance of hydrogen molecules. 
iM.an(Bp,ti^tuK^ 

quantity of hydrogen gas per unit of volume compared 
with previously known storage systems. This means 
35 that a fuel-celi-powered vehicle having a hydrogen gas 
tank which has a cubic capacity of, for example, 40 litres 
and comprises nanostructures acquires a range of trav- 
el of just over 1 2 800 km. 

[001 2] By virtue of document DE 1 9708404, a vehicle 

4 o chassis having a special fuel-storage space accommo- 
dated in the lower section of the chassis is also previ- 
ously known. More precisely, this fuel storage space is 
constituted by a defined space adjoining the floor of the 
vehicle. In the fuel-storage space, a number of different 

4 5 types of energy carriers can be arranged and used, the 
energy carriers being installed in this case from the side 
of the vehicle. In the DE-document, a hydrogen gas con- 
tainer is cited as a conceivable energy-storage method. 
The arrangement according to the DE-document is set 

50 up as an exchangeable system, i.e. a fuel-storage sys- 
tem which is configured such that its various fuel con- 
tainers can easily be reached and individually ex- 
changed, instead of being filled at regular intervals. 
[0013] In the light of the above, it can be seen that 

55 there is a need for storage systems for hydrogen which 
are more cost-effective, economical, safe, lightweight, 
easy to handle and more compact than previously 
known storage systems. 
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DISCLOSURE OF THE INVENTION 

[001 4] The object of the present invention is to provide 
an improved device for storing engine fuel, more espe- 
cially hydrogen, in transport means, in which the above- 
mentioned problems can effectively be solved. This is 
achieved by means of a device, the distinguishing fea- 
tures of which can be derived from subsequent claim 1 . 
[0015] The invention constitutes a device for storing 
fuel in an engine-powered transport means, comprising 
at least one closed construction element which is incor- 
porated as an integral part of the body or chassis struc- 
ture of the transport means. The invention is character- 
ized in that the said closed construction element, more- 
over, is arranged as a storage unit for the said fuel. 
[0016] As a result of the invention, a number of ad- 
vantages are attained. First and foremost, it can be not- 
ed that the invention allows safe and effective storage 
of hydrogen gas in a transport means. According to a 
preferred embodiment, existing structures in the trans- 
port means are configured, moreover, with a nanostruc- 
ture, for example nanofibres of carbon, which offers the 
facility for storing hydrogen gas with a very high packing 
efficiency. This allows, in turn, a high range of travel for 
the transport means. 

[0017] Preferably, according to the invention, use is 
made of a nanostructure of this kind integrated within a 
chassis structure belonging to the transport means or 
within some other exterior or interior construction ele- 
ment, for example panels, doors, hatches or a floor 
structure of the transport means. 
[0018] The invention further allows hydrogen gas to 
be stored in more safely and economically than is the 
case with known systems. The fact moreover that the 
invention uses existing structures in a transport means 
signifies, moreover, that no increased weight is ob- 
tained, which would otherwise follow if a separate tank 
were used for the fuel. 

[001 9] According to a preferred embodiment, a barrier 
layer of metal hydride is used in the abovementioned 
construction element. In this way, a totally leak-proof 
storage of the fuel in question is provided. 
[0020] Advantageous embodiments of the invention 
can be derived from the subsequent dependent claims. 

DESCRIPTION OF THE FIGURES 

[0021] The invention will be explained in greater detail 
below with reference to a preferred illustrative embodi- 
ment and the appended figures, in which: 

Figure 1 shows in basic representation an arrange- 
ment according to the present invention, 
based on a first embodiment, 

Figure 2 shows an enlargement of a portion of a 
beam structure which is used according to 
the invention, 

Figure 3 shows in basic representation an arrange- 



ment according to the invention, based on 
a second embodiment, and 
Figure 4 shows an enlargement of a portion of a floor 
panel structure which is used according to 
5 the invention. 

PREFERRED EMBODIMENTS 

[0022] Figure 1 shows in schematic form an arrange- 
to ment according to the present invention. According to a 
preferred embodiment, the invention is arranged in a 
transport means in the form of a motor vehicle 1 , more 
precisely a passenger car. The invention is not however 
limited to this type of transport means but can in principle 
is be used in all types of engine-powered transport means, 
for example commercial vehicles, buses, aeroplanes, 
boats and rockets. 

[0023] The vehicle 1 is conventionally constructed 
with an outer body 2 and a chassis structure 3, which 

20 together are configured to give the vehicle 1 its required 
stability, rigidity and energy-absorbing capability. The 
chassis structure 3 is, in turn, constructed from a 
number of closed, i.e. hollow, construction elements in 
the form of beams, which together form a system of 

25 beams involving two longitudinal side beams 4, 5 con- 
nected by means of two transverse beams 6, 7. 
[0024] The figure is greatly simplified and does not 
show all of the chassis and body components which are 
incorporated in the vehicle 1 . Various chassis structure 

30 arrangements , in the form of beam systems for transport 
means, are known per se, moreover, and are not de- 
scribed in detail here. Apart from the chassis structure 
3, the vehicle 1 additionally comprises, in a known man- 
ner, a number of further construction elements, for ex- 

35 ample, door, floor and roof panels bonnet and boot. 
Such construction elements are not however shown in 
Figu re 1 . The vehicle 1 further comprises traditional ve- 
hicle components such as engine, wheel suspension, 
engine control system, etc. (not shown). 

40 [0025] The beams 4, 5, 6, 7 according to Figure 1 can 
be configured in various ways. They are preferably pro- 
duced by so-called hydroforming of aluminium. Hydro- 
forming is a method which is known per se, in which wa- 
ter pressure is used in the forming of the respective 

45 beam. Aluminium is suitable for use, since it is a material 
offering favourable properties with regards weight, rigid- 
ity and deformation. Alternatively, magnesium can be 
used for this purpose. The invention is not however lim- 
ited to these two materials, nor to being realized by hy- 

so droforming, but rather the beams 4, 5, 6, 7 can be made 
from other materials and by means of other production 
methods. For example, the beams 4, 5, 6, 7 can be 
made of steel or fibre-reinforced plastic. 
[0026] An underlying principle of the invention is that 

55 the beams 4, 5, 6. 7 are of closed configuration and that 
the closed space which is formed inside the respective 
beam 4, 5, 6, 7 is used as storage space for a fuel sup- 
plying the engine of the vehicle 1. In this context, the 
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engine fuel is preferably constituted of gaseous hydro- 
gen, which is then used as fuel in a drive device for the 
vehicle 1 . The drive device is expediently based upon 
hydrogen-gas-powered fuel cells which are known per 
se. It can thus be said that the beams 4, 5, 6, 7 according 
to the invention constitute a combined beam system and 
fuel-storage unit. 

[0027J Figure 2 shows a somewhat enlarged view of 
a portion of a side beam 4, according to the area marked 
with a dashed circle and having the reference notation 
A in Figure 1. In principle, all beams 4, 5, 6, 7 are of 
corresponding configuration. 

[0028] As can be seen from Figure 2, the beam 4 is 
configured with a essentially rectangular cross section 
with somewhat rounded corners. The invention is not 
however limited to this configuration, but rather the 
beam 4 can, in principle, be configured differently, for 
example with a circular cross section. 
[0029] For effective storage of the fuel in question , the 
beam 4 is preferably configured with an inner structure 

8 in the form of a nanostructure, preferably in the form 
of graphite nanofibres. Nanostructures of this kind, for 
storing hydrogen, are previously known perse by virtue 
of American patent US 5653951 . The nanostructure al- 
lows chemisorption (chemical adsorption) of hydrogen 
gas molecules, i.e. it is configured with a special crystal 
structure having lamella-like spaces which are dimen- 
sioned in such a way in relation to the size of the mole- 
cule that the said chemisorption is admitted. In this way, 
a strong chemical bonding is obtained between the hy- 
drogen molecules which are adsorbed and the surface 

construction of the nanostructure, moreover, allows the 
hydrogen molecules to be packed very tightly. 
[0030] As can be seen from Figure 2, the nanostruc- 
ture 8 is preferably arranged so that it fills essentially 
the entire hollow space which is formed inside the 
closed beam 4. 

[0031] As can further be seen from Figure 2, the na- 
nostructure 8 is surrounded by a further layer in the form 
of a barrier layer 9, which is intended to prevent hydro- 
gen gas from leaking out of the beam 4, i.e. through its 
shell surface. It can be noted in this context that there 
is a need to ensure that the fuel storage unit which is 
formed by the beams 4, 5, 6, 7 is totally leak-proof. The 
barrier layer 9 is preferably constituted by a suitable 
metal hydride compound by means of which the neces- 
sary sealing function can be obtained. The barrier layer 

9 is enclosed, in turn, by the casing 10 enclosing the 
beam 4. 

[0032] A plurality of different metal hydride com- 
pounds can be used to produce the barrier layer 9. 
Bound hydrogen in the barrier layer 9 will thereby pre- 
vent free hydrogen molecules from forcing their way out 
through the outer wall of the beam 4. 
[0033] Hydrogen can be stored in the chassis struc- 
ture 3 under different temperatures and pressure. Pref- 
erably a storage temperature is used which is of the or- 
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der of magnitude of room temperature and a storage 
pressure which, if permanently maintained, is preferably 
of the order of magnitude of about 40 bar. From this fol- 
lows that, for example, beams and connections to the 
drive system of the vehicle 1 , i.e. the fuel-consumption 
unit, must be configured and dimensioned with a view 
to this pressure level. 

[0034] The principle which has been described 
above, in which a fuel-storage unit is formed by existing 
beams 4, 5, 6, 7 in a chassis structure 3, can also be 
used for storing other gaseous fuels, for example natural 
gas. In principle, the invention can be used for storing 
all types of gaseous or liquid fuels which are intended 
for engine-powered transport means. Expediently, how- 
ever, gaseous fuels having a molecular size which is 
matched to the dimensions of the nanostructure in ques- 
tion, i.e. which allow optimal storage efficiency in the na- 
nostructure, are used. 

[0035] The basic principle behind the invention can al- 
so be used in such a way that transport means compo- 
nents other than beams forming part of a chassis struc- 
ture can be used for such fuel storage. For example, 
exterior and inferior panel structures such as roof and 
floor panels, bonnet and boot lids, side panels and other 
body structures can be used for this purpose provided 
that they are configured in such a way that they are 
closed, i.e. with an inner, hollow storage space. Figure 
3 shows an embodiment with a vehicle 1 ', which is con- 
structed in the same manner, in principle, as the vehicle 
shown in Figure 1 , i.e. having an outer body 2' and a 
chassis structure 3', which, in turn, is made up of a 
in'umDfefrd^G^ 

comprising two longitudinal side beams 4\ 5'. Between 
these side beams 4', 5' (which can be connected by 
means of transverse beams or like structures (not 
shown)), there is additionally arranged a structure in the 
form of a floor panel 11. 

[0036] Figure 4 shows a somewhat enlarged view of 
a portion of the floor panel 1 1 , which portion is indicated 
by a dashed circle having the reference notation B in 
Figure 3. As can be seen from Figure 4, the floor panel 
11 , in turn, is constructed in a manner corresponding in 
principle to the beams described with reference to Fig- 
ures 1 and 2, i.e. the floor panel 11 is configured as a 
closed structure having an inner space in which a na- 
nostructure 8' is arranged. As described above, this in- 
ner space is used as storage space for a fuel which is 
intended for the engine of the vehicle 1 . 
[0037] Analogous with what has been described with 
reference to Figures 1 and 2, the floor panel 1 1 accord- 
ing to Figure 4 is further provided with a barrier layer 9', 
which is disposed between the nanostructure 8' and a 
surrounding casing 1 0' belonging to the floor panel 11 . 
[0038] By using, for example, the beam structure of 
the vehicle 1 or a floor panel as an outer casing for a 
fuel-storage unit, very large quantities of hydrogen gas 
can be stored, i.e. without any special, separate hydro- 
gen tank needing to be accommodated in the vehicle 1 . 
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This will of course produce a very economical storage 
of hydrogen. When the invention is used in a normal 
passenger car, there is normally a combined cubic ca- 
pacity of the beam elements, which can be used to store 
hydrogen, of the order of magnitude of 50-70 litres. In a 
structure in which both a nanostructure 8 and the said 
sealing layer 9 are used, a great range of travel for the 
vehicle, at least 20 000 km, is then obtained. In such 
cases, refilling of the hydrogen gas store can expedient- 
ly be carried out during an ordinary vehicle service, 
which normally occurs at a 1 5 000 or 20 000 km interval. 
[0039] When the invention is used for fuel storage in 
a vehicle of the passenger car type, it can be noted that 
there is in principle such a large accessible volume in a 
normal vehicle structure - provided that both the chassis 
structure and accessible panels, doors, floor, etc. are 
used - that the vehicle would never need to be refilled 
with hydrogen gas during the whole of its service life. 
[0040J The invention is not limited to the above-de- 
scribed embodiment, but can be varied within the scope 
of the claims to follow. For example, the invention is not 
limited to be used for the storage of hydrogen gas, but 
can also be used for other gaseous fuels such as, for 
example, natural gas. 

[0041 1 The invention can be used with different types 
of transport means, for example cars, boats, aeroplanes 
and space craft. 

[0042] Furthermore, the above-described nanostruc- 
ture can also, in principle, be excluded. However, this 
will not then allow the very high level of storage efficien- 
cy which has been described above. In principle, more- 
over, the abovementioned barrier layer can also be ex- 
cluded, which might be of interest in those cases where 
a complete sealing can be obtained in the fuel storage 
unit itself. When hydrogen is used as fuel, the barrier 
layer is preferably used, however, in order to avoid the 
risk of hydrogen diffusing through the outer casing of the 
structure in question. 
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el, door, hatch or a floor structure (11) of the said 
transport means (V). 

Device according to any of the preceding claims, 
characterized in that the said construction element 
(4, 5, 6, 7; 11) is configured so that its interior sup- 
ports a nanostructure for storing the said fuel. 

Device according to claim 5, characterized in that 
the fuel is hydrogen gas adsorbed in the said na- 
nostructure. 

Device according to any of the preceding claims, 
characterized in that the said construction element 
(4, 5, 6, 7; 11), within its shell surface, supports a 
barrier layer (9, 9') arranged to prevent fuel from 
leaking through the casing of the said construction 
element (4, 5, 6, 7; 11). 

Device according to claim 6, characterized in that 
the said barrier layer (9;9') comprises a metal hy- 
dride compound. 

Transport means (1; V) comprising a fuel-storing 
device according to any of the preceding claims. 



Claims 



40 



Device for storing fuel in an engine-powered trans- 
port means (1; V), comprising at least one closed 
construction element (4, 5, 6, 7; 11) which is incor- 
porated as an integral part of the body or chassis 
structure (3; 3') of the transport means (1 ; 1 '), char- 
acterized in that the said closed construction ele- 
ment (4, 5, 6, 7; 1 1 ), moreover, is arranged as a stor- 
age unit for the said fuel. 



45 



50 



Device according to claim 1 , characterized in that 
the said construction element (4, 5, 6, 7) comprises 
a beam element (4, 5,6,7) forming part of a chassis 
structure (3) in the transport means (1 ). 55 



Device according to claims 1 or 2, characterized in 
that the said construction element comprises a pan- 
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(57) The invention relates to a device for storing fuel 
in an engine-powered transport means (1 ; 1 '), compris- 
ing aMeast one closed construction element (4, 5, 6, 7; 
1 1 ) which is incorporated as an integral part of the body 
or chassis structure (3; 3') of the transport means (1 ; 1 '). 



The invention is characterized in that the said closed 
construction element (4, 5, 6, 7; 11), moreover, is ar- 
ranged as a storage unit for the saidfuelr Asa-result of 
the invention, an improved fuel storage unit is provided 
for, in particular, hydrogen-gas-powered motor vehicles. 
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